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DEVELOPING HIGH-YIELDING LINES OF TOMATO
{Lycopersicon esculentum Mill) BY SELECTION

Ahmed M. Kansouh
Vegt. Res. Dept., Hort. Res. Inst., Agric. Res. Cent., Giza, Egypt

ABSTRACT

From 3 F; populations, promising 24 lines (Fs) of tomato were chosen
and evaluated during summer successive seasons of 1997-2001 at Kafr-
Farses, Zifta district, Gharbia governorate, Middle-Delta Region. Estimates
of coefficient of variance (C.V.%) values showed that, most of the breeding
lines were highly homogeneous and could be considered pure lines.

Highly significant differences were found among the lines in all
studied traits. The lines S-15, 8-65, S-102 and S-106 were vigorous growth
characters, i.e., plant height, main stem length, number of branches and
number of leaves. The line RIG-10 produced the highest early yield/plant
(1.9 kg). In the best 5 lines, total yields surpassed by > 60% the check cvs.
(CastleRock, Super strain B and Peto 86). Most of the breeding lines
produced heavier fruits than the check cvs. The non-ripening mutation (nor)
was observed in the lines G4-2, G-19, G-30 and GR2-4, which produced the
firmest fruits. The line S.106 have the highest T.S.S. (%) in their fruits
{5.83%). The line RIG-10 had the highest value of ascorbic acid {(V.C)
content and acidity in their fruits.

INTRODUCTION

Since the modern cultivars often have higher crop indices than the
older outmoded ones (Holiday. 1976), attention must be given to the
development of new high-yielding cultivars through breeding programes.
The breeder hopes after crossing, he will find plants in the F> (or later
generations) which combine the desired levels of expression. Maximum
progress in improving a character would be expected with a carefully
designed pedigree selection programme when the additive gene action is the
main components of gene effects. Many studies reported that, the additive
genetic variance were more important than non-additive ones for most
tomato traits, among them Al-Falluji and Lambeth (1980); Shalaby et al.
(1983); Omara et al. (1988); Metwally et al. (1990); Hatem (1994) and
Zanata (2002). However, many investigators ‘used selection or
recommended use selection in breeding programes to obtain a new lines of
tomato. For producing a new lines of tomatoes adapted to high temperature,
Berry and Rafique Uddin (1988) selected F; and F4 lines trom different
origin. For soluble solids, Stoner and Thompson (1989) reported that the
selections in the F; for high and low soluble solids in tomato were effective
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in changing the population mean. The high-yielding stable genotypes and
possibility of improving tomato yield may be occur through obtaining pure
lines by selection programme (El-Sharkawy et al., 1997 and Surjan Singh et
al.,, 1999). Also. Amin et al. (2001) after obtaining large values of
heritability, suggested the possibility of improving tomato traits through
selection programes. The main objective of this study was to develope some
new promising tomato lines by selection and evaluated the selected lines for
some plant and fruit characteristics to choose the superior breed lines.

MATERIALS AND METHODS

This study was carried out at Kafr-Farses. Zifta district, Gharbia
governorate, Middle-Delta Region during the successive seasons of 1997-
2001. Seeds of 3 F; populations of tomato (Lycopersicon esculentum Mill)
were obtained from the commercial F; hybrids Shady lady (Sun seed Co.).
Golden Red (Vikima seed Co.) and Petopride (Peto seed Co.). In the early
summer of 1998, 1000 plants from each F> population were grown. The best
plants were selected (39 plants) and seeds were separately collected. In the
late summer of 1998, 150 plants from the pregeny of each selected plant
weqo plunted. Cbservations aid selection were made between and within the
F; families, in order to, choose the best plants with the best fruit characters.
Ten families were excluded according to the preliminary observations, and
seeds of the best plant from each remained family were separately collected
as F4 generation. Observations and selection were continued during early
and late summer of 1999 to develop F¢ generation. In the early summer of
2000, the F¢ populations of the 29 selected genotypes in addition to. the line
NCS50-7 which procured from North Caroline State University U.S.A: were
grown with the three check cultivars CastleRock. Super strain B and Peto
86. The coefficient of variance (C.V. %) was estimated for all studied
genotypes concerning some characters, i.e., plant height; fruit length and
diameter and fruit total soluble solids (T.S.5.%) to determine the degree of
homogeneity in these genotypes. At the same time data for some plant and
fruit characteristics were recorded. In the early summer of 2001. five
populations were excluded due to their high heterogeneity and the
remaining 25 genotypes were evaluated again. The seedlings of these
genotypes were transplanted on February 5™ and on June 20" in the early
and late summer experiments, respectively. A randomized complete block
design with three replicates was used in this study. each plot consisted of
two rows; each row was 1 m wide and 6 m long and plants were set 40 cm
apart. Routine cultural practices were done as needed similar to those used
in tomato production. =
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Data were recorded on the following characters: ten plants per plot
were randomly labelled in each plot and plant height (cm). main stem length
(cm), number of branches and leaves per plant were recorded at the end of
flowering stage for the ten plants and the means of studied characters were
estimated. Early yield (kg/plant) as the yield of the first three pickings. total
yield as total weight (kg/plant) of all harvested fruits. Average fruit weight
(gm) was determined by dividing total fruit weight on the total fruit number.
A random sample of five fruits per plot were used for measuring fruit
length, diameter and number of locules. The measurements were recorded
three times during the growing seasons and the means were estimatec. Fruit
shape was described according to UPOV Gudie (1992). Fruit firmness was
measured using a needle type pocket penetrometer according to M. Monet-
ILN.R.A. The percentage of total soluble solids (TSS%) content in the fruit
juice was determined by hand refractometer. Ascorbic acid (V.C.) content
was determined by titration with 2, 6-dichloropheno!-indophenol blue dye.
Titratable acidity as citric acid percentage was determined by titration 0.1 N
sodium hydroxide. Data were recorded during the two seasons of 2000 and
2001. Then, the combined data over the two seasons were calculated and
statistically analyzed. Means were compared based on the L.S.D. test.

RESULTS AND DISCUSSION

A. Degree of homogeneity: Estimated coefficient of variance values C.V.
% for plant height, fruit length, and diameter and fruit total soluble solids
(T.8.8. %) percentage are presented in Table (1).

For plant height, the genotypes L. 54, S. 2, 8. 65. G. 8, G. 16. RIG-10
and NC50-7 could be considered the highest homogeneous for plant height.
since they gave the lowest variation within their plants. The obtained C.V.
% values in these genotypes were less than 6.0%. On the other hand. the
lowest homogeneity were observed in the lines S. 5 and S. 39, where. they
gave the highest C.V. % values (15.41 and 16.11%. respectively). However.
except the genotypes S. 5, S. 17 and S. 39. the bred new genotypes become
high homogeneous for plant height, since the C.V. % values for these lines
were close to or lower than those of the check cultivars.

Concerning fruit length, data listed in Table (1) showed that. the
highest homogeneity was observed within plants of the genotypes S. 2. S.
30, S. 48, G. 4-2 and G. 5, since they gave the lowest C.V. % values (7.65,
7.10, 7.25, 7.67 and 7.21%. respectively).- While, plants of the genotypes S.
5.8.17, 8. 39 and G., 3 showed the highest heterogeneity, where they gave the
highest C.V. % values (20.32, 15.72, 19.52 and 22.13%, respectively). Except
these previous four genotypes, the C.V. % values in the new breeding lines
were lower than those of the check cultivars CastleRock and Super strain B.
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Table I: Estimates coefficient of variance (C.V.%) values for
four studied characters in the studied new lines.

Genotypes Plant Fruit Fruit T.S.S.
height length | diameter %
L.54 512 8.13 10.32 11.10
§.2 4.80 7.65 6.74 9.62
S.5 15.41 20.32 10.42 13.75
S.15 6.15 9.17 8.62 10.12
S.17 v 8.50 15.72 14.35 17.86
S.19 7.14 8.21 9.51 9.32
S.30 6.3 7.10 11.06 8.06
S.39 16.11 19.52 13.61 15.11
S.48 ’ 7.52 7.25 10.42 12.75
S.60 6.13 8.62 7.74 1117
S.65 5.82 8.17 8.57 9.76
S.76 7.20 10.12 8.17 12.11
S.80 6.19 9.28 7.92 10.23
S.102 8.12 10.20 9.42 11.31
S.106 6.30 8.57 10.42 10.06
S.114 8.12 11.40 14.32 15.82
S.125 6.05 8.67 1005 | 905 |
G.3 7.40 22.13 15.32 18.65
G4-2 6.20 7.67 9.19 10.27
G.5 7.50 7.21 8.17 9.11
G.6 6.35 9.15 7.21 8.34
G.8 5.82 8.87 8.13 9.53
G.12 6.12 9.32 6.25 941
G.16 527 11.20 7.92 8.18
G.19 6.40 10.92 10.64 12,15
G.30 6.15 9.51 9.56 11.92
GR2-4 7.53 8.25 I1.71 10.87
RIG-10 5.42 8.63 7.43 8.40
LB.2-1 6.11 9.34 7.04 11,67
NC50-7 5.72 8.14 10.52 12.82
Check cvs:
CastleRock 741 14.75 i1.46 13.62
Super strain B g.12 15.21 12.53 14.31
Peto 86 6.49 10.53 8.11 10.55

Regarding fruit diameter, obtained data (Table 1) not greatly differed.
Since, the breed genotypes, except S. 17, S. 39, S. 114 and G. 3 showed less
C.V. % values than those recorded by the check cultivars CastleRock and
super strain B, indicating that these new bred genotypes become high
homogeneous in this trait. The highest homogeneity was observed within
plant of the genotypes S. 2, S. 60, S. 80, G. 6, G. 12. G. 16, RIG-10 and
L.B.2-1, where they gave the lowest C.V. % values (less than 8.0%)
compared with check cultivar Peto 86.
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In respect of fruit total soluble solids (T.S.S. %) content. the
coefficient of variance values in the bred genotypes (Table 1) reflected the.
homogeneity within plants of these genotypes. Since, except the genotypes
S.5,8.17,S. 114 and G. 3; the remaining ones showed C.V. % values less
than those of CastleRock and Super sirain B check cvs. The lowest C.V. %
values, i.e., 8.06, 8.34, 8.18 and 8.40 were recorded for the genotypes S. 30,
G. 6, G. 16 and RIG-10, respectively, indicating. that they were more
phenotipically uniform than other genotypes.

Generally, the degree of homogeneity (C.V.%) varied from genotype
to another in the same character, and from trait to others in the same
genotype. Nearly, the breeding genotypes , except 8. 5, S. 17, 8. 39. 8. 114
and G. 3 became high homogeneous compared with the check cultivars
CastleRock and Super strain B which are widely grown in Egypt.
~ Consequently, the lines S. 5, S. 17, S. 39, S. 114 and G. 3 were excluded
and the remaining breed genotypes showed enough homogeneous, and -
could be cuisidered new lines.

B. Means value of the resulted breed lines: Highly sngmﬂcant differences
among the lines studied were observed for all studied traits. (Table 2 and 3).

For plant height, data recorded in Table {2) showed that the breed
lines showed average plant height ranged from 48.7 to 75.1 cm with a mean
of 61.1 ecm. The plants of the lines S. 15, S. 65 and G. 30 showed the
maximum height (72.6, 75.1 and 70.2. respectively), while the shortest
plants were found in the line S. 125 (48.7 cm). Majority of the lines (48%)
had plant height between 60-70 cm., while a proportion of 36% from the
lines gave plants with height between 50-60 cm. (Fig. 1). Comparisons of
the lines studied with the check cvs. showed that, 40% from them had plants
significantly taller than the check cultivar Peto 86 (the tallest check). The
percentages of increase were ranged from 19.5% (in the line G 4-2) to
43.6% (in the line S. 65).

The lines showed main stem length values ranging from 44.7 to 67.5
with a mean of 55.5 cm. The lines S. 102, S. 106, G. 16 and GR 2-4
produced the longest stem (67.3, 67.5, 63.8 and 62.3 cm., respectively),
while the shortest stem (46.6 and 44.7 cm) were recorded by the lines S. 125
and G. 8, respectively (Table 2). However, large proportion of the lines
{48%) produced plants with main stem longer than that of the check cultivar
Super strain B by a percentages ranging from 21% (in the line G. 30) to
40% (in the line S. 106).

The highest number of branches per plaut, i.e., 7.8, 7.6, 7.5 and 7.9,
were recorded by the lines S. 48, S. 65, S. 102 and G. 30, respectively, while
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Table (2): Means value of the studied lines for some plant characters

(combined data of 2000 & 2001 seasons).

P Plant 2::::? No.of | No.of Early Total [ Av. fruit
.Genotypes height length bran;:hes Iea;/es yield yield weight
(cm) (cm) (kg/pl) | ke/pl) (&)
L.54 67.2 584 64 763 0.945 5.840 196.83
82 61.5 526 6.7 56.7 1.688 4.980 103.04
S.15 72.6 59.5 7.0 78.7 1,564 5.986 191.06
S.19 62.0 51.8 6.3 54.0 1.338 4.960 161.72
5.30 58.3 60.0 43 541 1.503 5.543 180.73
S48 61.7 512 7.8 119.6 1.382 5.436 189.61
5.60 53.2 46.8 7.2 62.2 1.043 5.660 186.61
S.65 75.1 61.6 7.6 95.3 1.414 6.785 188.14
5.76 5t4 489 6.0 62.5 1.243 4.751 | 150.02
S.80 52.5 48.0 7.0 75.6 1.368 6873 | 220.65
5.102 54.3 67.3 1.5 71.8 1.427 5.823 212.10
S.106 62.8 - 67.5 7.4 93.6 [.220 5442 270.52
S.125 48.7 46.6 4.7 41.7 0.800 4455 1 17820
G4-2 62.5 61.2 6.6 72.3 0.190 6.833 | 232.67
G.5 552 58.3 6.3 89.3 0.907 4.692 130.33
G.6 60.3 48.1 6.8 56.0 1,135 5663 149.30
GS8 51.7 44.7 5.0 515 1.362 5.847 152.43
1G.12 66.7 51.0 6.2 640 | 1.020 5.407 157.50
G.16 68.4 63.8 7.0 65.6 1.125 6.850 166.12
G.19 62.1 517 6.1 69.9 0.263 51237 | 158.20
G.30 70.2 583 7.9 68.3 0.390 7.075 125.68
GR2-4 ~ 68.6 62.3 6.7 733 0.170 6.823 210.09
RIG-10 58.9 529 7.1 72.3 1.925 4.775 93.67
LB.2-1 65.3 552 7.0 530 1.067 4.566 91.06
NC50-7 574 60.1 6.8 70.2 1.177 5458 186.09
Means -61.1 55.5 6.6 70.7 1.106 5.658 £71.29
Check cvs.
CastleRock 48.5 43.0 57 49.5 1877 | 3.683 92.08
Super strain B 50.8 48.2 6.0 54.3 1.802 3.575 90.90
Peto 86 52.3 45.1 5.3 44.8 1.905 4.192 73.43
L.S.D. 5% 10.13 8.14 1.14 6.58 0.135 0420 20.58
L.S.D. 1% 12.21 10.82 1.52 941 0.180 0.675 2537

the lowest values (4.8, 4.7 and 5.0) were obtained by the lines S. 30. S. 125
and G. 8, respectively. The studied breed lines showed number of branches
per plant ranged from 4.7 to 7.9 with a mean of 6.6 branch plant (Table 2).
However, a large proportion of the entries (60%) produced 5-6 branch/plant.
while 28% of them gave plants with branch numbers more than 7 branch per
plant (Fig. 2). Also, 20% from the line showed plants with branch numbers
larger than that of recorded in the check cultivar Peto 86 (the highest

checks).
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Table (3): Means value of the studied lines for some fruit characters
(combined data of 2000 & 2001 seasons)..

Genotypes Fruit Fruit Fruit sh:
_ it shape Fruit | Noof Acidity
length | diameter TSS % v.C.
firmness | locules %
{cm} (cm)
L.54 656 59 Round aia 57 517 ] 2540 | 0.397
5.2 8.2 5.1 Cylindrical 392.5 3.0 5.00 2113 0.426
515 6.4 6.5 Round AT26 70 567 2273 | 0388
5.19 58 6.1 Round | 3971 5.4 517 2500 | 0393
$.30 6.2 63 Round 402.7 5.2 521 2760 | 0405
$.48 6.4 6.1 Round 4035 6.0 570 2453 | 0407
5.60 78 6.5 | Cylindrical round | 4623 6.3 5.08 2937 0416
.65 6.5 6.8 Round 4618 69 5.67 2843 | 0412
5.76 38 | 67 Round 403.6 58 S8 3243 0.398
.80 85 68 | Cylindrical round | . 453.0 6.4 531 20.53 0.409
S.102 8.6 78 Round 3975 12 538 317 0.401
5.406 93 8.1 | Cylindrical round | 4253 13 5383 2233 | 0410
5.125 8.1 6.3 Obovoid 407.3 5.0 5,08 2493 | 0393
G4-2 82 7.2 Round 623.8 68 3.02 1880 | 0350
G5 56 5.1 Round 501.7 43 5.17 2062 | 0403
G.6 6.4 53 Okovoid 5267 45 492 28.73 0.412
G8 85 6.i Obovoid 5517 41 5.00 28271 | 0425
G.12 23 6.5 Obovoid |7 5663 4.6 508 | 3070 | 040
G.16 8.1 6.2 Obovoid | 5365 43 520 2990 | 0426
G.19 7.0 6.4 Round 7417 57 292 1832 | 0382
G.30 62 53 Round 1219 50 32 2092 | 0.3
GR2-4 84 7.1 Round 7386 6.6 101 1850 | 0336
RIG-10 76 53 Ovoid 595.0 3.0 5.10 33.87 0428
LB.2-1 12.1 35 Long-datey 383.1 23 525 2673 | 0412
NC50-7 5.7 6.3 Round 4333 6.2 4.83 29.27 0.407
Mean 75 64 5042 53 489 2561 | 0.403
Check cvs: ’
CastleRock | 6.1 5.80 Round 585.6 4.1 142 31.80 0.401
Super strain B 5% 46 Round 6163 34 450 28.17 0415
Péto 85 5.4 4.1 Ovoid 630.7 23 1.62 3073 { 0422
LSD.5% | 124 | 090 324 0.94 0.58 462 0.065
LSD 1% | 162 ] 125 416 1.25 0.80 6.01 0.090
::J 4_8_. _______
36
40-
$ 30-
£ 20 12
W] 4
o k .
<50 5060 6070 >70 < 56 67 >T
Plant height{cm) Number of branches

Fig. (1)- Fig. (2)
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For number of leaves per plant, there were great variations among the
studied lines (Table 2), since they produced number of leaves per plant
ranging from 41.7 to 119.6 with a mean of 70.7 leaf/plant. The maximum
number of leaves pert plant (98.7, 119.6, 93.3 and 93.6) was recorded by the
lines S.°15, 8. 48, S. 65 and S. 106, respectively, while the minimum
number of leaves/plant (41.7 and 51.5) was given by plants of the lines S.
125 and G. 8, respectively. Also, a large proportion of the entries (72%)
produced plants with leaf numbers per plant higher than those of the check
cultivar Super strain b (the highest checks). In this respect, the percentages
of increase were ranged from 14.5% (in the line S. 60) to 120.3% (in the
line S. 48).

Generally, we can see that, the breed lines S. 15. S. 65, S. 102 and S.
106 showed vigorous growth, since they recorded high values for plant
height, main stem length and number of branches and leaves per plant and
may be used as materials for vigorous growth in the hybridizations. These
results regarding the previous vegetative growth traits were in agreement
with the previous studies of Mahasen and Hewedy (1994), for plant height,
and Zanata (2002) for number of branches per plant. since their results
revealed significant differences in these traits among lines and cultivars
studied.

- For early yield (weight of fruits/plant), the lines produced early yield
ranged from 0.170 to 1.925 with a mean of 1.106 kg/plant (Table 2). The
highest early yield (1.925 kg/plant) was produced by the line RIG-10
followed by the line S. 2 which produced early yield of 1.688 kg/plant. On
the other hand, the lowest early yields (0.190 and 0.170 kg/plant) were
produced by the lines G 4-2 and GR 2-4, respectively. The early yield
distribution of 25 studied lines is given in Fig. (3). Among the entries, 28,
32, 24 and 16% of them produced early yields of < 1.0, 1.0-1.250, 1.250-
1.500 and > 1.500 kg/plant. However, only the line RIG-10 produced early
yield approximately similar to those of Peto 86 (the highest checks).

Highly significant differences among the evaluated breeding lines
were observed in total yield (kg/plant), since their yields ranged from 4.455
to 7.075 with a mean of 5.658 kg/plant (Table 2). The highest total yield
(more than 6.0 kg/plant) was produced by the lines S. 65, S. 80, G. 4-2, G.
16, G. 30 and GR. 2-4, while the least yield values (4.455 and 4.566
kg/plant) were observed by the lines S. 125 and L.B. 2-1, respectively. The
yield distribution of 25 studied lines is given in Fig. (4). From this figure, a
proportions of 28, 20, 32 and 20% from the breed lincs produced total yield
of < 5.00, 5.00-5.500, 5.50-6.00 and > 6.00 kg/plant, respectively. However,
a large proportion of the bred lines (92%) significantly outyielded the check
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cultivar Peto 86 (the highest checks). The percentages of increase were
ranged from 11.9% (in the line L. 54) to 68.8% (in the line G. 30). Then it
could be concluded that, most of these lines are very good compared with
the check cvs. used and recommended as new lines. These results are
agreement with Shalaby et al. (1983), Radwan et al. (1986), Berry et al.
(1988), Mahasen and Hewedy (1994), Hassan et al. (2000) and Zanata
(2002), who found significant differences for early and total yield among -
tomato lines and cultivars studied.

as -,,,Wm_z_.s.".‘... SR P
30 - 24
25 -
207 R 16
15 1
10
5]
0

Entries

<1 1-1.25 125156 15 <50 555 5.5-6 >8
Eariy y"e'd (kg/plant) Total yiﬁld (I_(glplant)

Fig. (3) Fig. (4}

Average fruit weight was ranged from 91.06 to 270.32 with a mean of
171.29 gm (Table 2). The heaviest fruits were obtained by the lines S. 80. S.- -
102, S. 106, G 4-2. and GR 2-4. They, respectively. produced fruits with
weight of 220.65. 212.10. 270.32, 232.67 and 210.09. On the other hand. the
lightest fruits were recorded in the lines RIG-10 and L.B.2-3 (93.67 and
91.06 gm, respectively). A large proportion of the breed lines (56%)
produced fruits with average weight between 150-200“gm. While. a
percentage of 20% from the lines produced fruits with average weight more -
than 200 gm (Fig. 5). However, all the resulted breed lines, except S. 2,
RIG-10 and L.B.2-1, significantly surpassed the check cultivar CastleRock
(the highest check). The percentages of i increase were ranged from 36 9%
(in the line G. 30) to 193.6% (in the line S, 106).

Regarding fruit length, diameter, shape and locule number, obtained
data (Table 3) showed significant differences among the lines studied in
these traits. The studied lines produced fruits with dimensions ranged from
5.6 to 12.1 cm in length, and from 3.5 to 8.1 cm, in diameter. The line
L.B.2-1 showed the longest and thinnest fruits (12.1 and 3.5 cm,
respectively). This line produced long-datey fruits, and have the least mean
locule number value per fruit (2.3). The lines S.102 and S.106 produced
fruits with high length and diameter values. Fruit shape in these two lines
were round and cylindericai-round, respectively. These two lines had the
largesi mean locule number in their fruits (7.2 and 7.3, repectively). The



161 - _ 2™ Inter. Ci onf- Hort. Sci., 10-12 S.zpt. 2002, Kafr EI-Sheikh, Tamta Univ., Egypt.

lines S.125, G.6, G.8, G.12 and G.16 produced obovoid fruits, since they
have long fruits with moderate diameter (8.1 vs. 6.3, 6.4 vs 5.3, 8.5 vs 6.1,
8.3 vs 6.5 and 8.1 vs 6.2 cm, respectively). The average locule number per
fruit in these lines ranged from 3 to 4.6.

For fruit firmness, the lines G4-2, G.19. G.30, GR2-4 produced the
firmest fruits followed by the lines 8.2, G.5. G.6, G.8, G. 12 G.16 and
RIG.10. They recorded mean values ranged from 501.7 g/em? (in the line
G.5) to 741.7 g/em? (in the line G.19). On the other hand, the least fruit
firmness values (397.1, 397.3 and 383.1 g/cm”) were noted in the lines S.19,
5.102 and LB2-1, respectively. Compared with the check cultivar
CastleRock, fruits of the lines G4-2, G-19. G.30 and GR2-4 were high
firmness, while the lines S.2, G.8, G.12, G.16 and RIQ-10 produced fruits
with average firmness values approximately similar to this check cv.
Although large number of the lines (16) produced fruits with low firmness
values compared with the check cultivar CastleRock, fruit ﬁrmness in some
of these lines (which showed values between 450-550 g/cm?) was accepted
compared with fruit weight which was large in these lines.

These results were in agreement with those of Shalaby et al. (1983)
and Omara et al. (1988), for average fruit weight; Mahasen and icwedy
(1994), for weight, length, diameter, locule number and firmness of the
fruits; Hassan et al. (2000) and Zanata (20002) for average fruit weight and
firmness, who found significant dlfferences among lines and cultivars
studied for these traits.

Total soluble solids (T.S.S.%) values in tomato fruits of breed lines
studied were ranged from 2.92 to 5.83 with a mean of 4.89 (Table 3). Fruits
of the lines S.15, §.48, S.65, 5.102 and S.106 contained the highest TSS%
values, i.e., 5.67, 5.70, 5.67, 5.58 and 5.83%. respectively. While. the lines
G4-2, G-19, G-30 and GR2-4 contained the lowest percentage of TSS%
values in their fruits (3.02, 2.92. 3.21 and 3.01, respecfively). The TSS%
distribution of 25 lines (Fig. 6) showed that a large proportion of the entries
(76%) had TSS% content values more than 5%, while all the check cvs
recorded TSS% values less than 5%.

The breed lines contained ascorbic acid (V.C) content in their fruit
ranged from 18.5 to 33.87 with a mean of 25.61 mg/100 g, fresh weight of
fruits. The highest values of vitamin C content (32.43, 31.17, 30.70 and
33.87 mg/100 g fruits), respectively, were retlected by the lines S.76, S.102,
G.12 and RIG-10. Meanwhile, the lowest content of vitamin C was given by
the lines G4-2, G-19 and GR2-4, respectively, since they showed 18.80,
18.32 and 18.5 mg/100 g fruits. Also, from the studied lines, 11 and 15 ones
were statistically similar to CastleRock and Super strain B check cvs,
respectively.
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For fruit acidity as citric acid percentage values (Table 3), the lines
S.2, G.8, G.16 and RIG-10 had the highest fruit values (0.426, 0.425. 0.426
and 0.428, respectively). On the other hand, the lowest values of acidity
(0.350 and 0.356), respectively, were given by the lines G.4-2 and GR2-4.
However, fruit acidity values in the studied lines ranged from 0.350 to 0.428
with a mean of 0.403, indicating significant differences among these lines
studied.

These results are confirmed with those of Berry et al. (1988). for fruit
T.S.S.% and acidity; Stoner and Thompson (1989) and Mahasen and
Hewedy (1994) for TSS% content and Hassan et al. (2000) for vitamin C
content and fruit acidity, who reported significant differences for these traits
among lines and cultivars studied.

During this selection programme, the lines G4-2, G.19, G.30 and
GR2-4 were appeared in the F2 generation. Fruits of these lines were late
maturity, since the formation and development of these fruits were slowly
occur. The rip fruits in these lines were yellow colour and had high firmness
but low TSS% and vitamin C content values. Also, fruits of these lines had
long shelf life for many months. According to studies of Buescher et al.
(1981) and Kopeliovitch et al. (1982), these lines involved the non-ripening
mutation and the recessive gene "nor nor” that is responsible for appearing
of this mutation.

In conclusion, this investigation revealed that selection from F
popuiations is effective method to improve characters and develop high-
yielding lines of tomato. Then, these new breeding lines could be used for
commercial production as a new tomato cultivars or could be used to obtain
high yielding hybrids of tomato.
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